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(54) COMPOSITION FOR GRAFT COPOLYMER, ITS PRODUCTION, AND COATING COMPOSITION 

(57)Abstract 

PURPOSE: To obtain an improved composition for a graft copolymer, useful for water-based coating materials by 
compounding a polymer which forms a main chain, a macromonomer having specified functional groups and an 
unsaturation-terminated oligomer. 

CONSTITUTION: There is provided a composition for obtaining a graft copolymer having a molecular weight of 
3,000-500,000, comprising (A) a polymerized ethylenically unsaturated monomer for forming the main chain of a 
graft polymer, (B) a macromonomer for bonding to the polymer chain through a single terminal, the macromonomer 
having a molecular weight of 500-30,000, being neutralized at least partially, being soluble or dispersible in an 
aqueous carrier, having a carboxylic acid or amino-functional group, and containing 10-100 wt.%, based on the 
weight of the macromonomer, polymerized a,p-ethylenically unsaturated monomer, and (C) an unsaturation- 
terminated oligomer having a substantially lower average molecular weight and a lower water solubility than 
component B. The amounts of components A to C are 2-98 wt.%, 98-2 wt.%, and 1-20 wt.%, respectively. 
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y7th. y77, xUJk ft (-COO 

h) % Aa*«trX7^^6«s*^6atfnfc«ift* 

^ft^Ci^fftL, R 1 ttHSUfc^TRtHUT* 
0, &7^JKai(:^iSi-i2, JfSKHl 
-6, *feff S L < tt 1 - 4,0»K* fctt*»K»<k* 
*43cktX«**4-l 2, »*L<tt4-6^)8B««ft 



(9) 



15 



y'JJMi-SiR 2 ( R 3 ) (R 4 ) m 

Tf&9* ::(:r 2 , R 3 , R 4 Hffiiz:^7;u^;u, 7 
xx;k y;u^;ux-7";i/^fc^^xn;i/x— fji/t* 

D> *f?£L<teR 2 , R 3 *d£^R 4 CO 2 ^_htejQ7K 

mvisVjmtim^VTjr-tfy y^ym^s \ (r 

2 ) 2 -O-S i (R 3 ) 2 R 4 (fcfcbR 2 , R 3 , 10 
R 4 tt3ttS^7;i/*;i/*T»S) ^KITWK x 
U^*— «<7)«*J4*BI«Fl l lP*4 f 5 1 8, 7 2 6^ 

[0069] *«9!fc«ffl-r**u=fv-ttai«ifMfta 

Ll^ ^Xtt±5SO«ig{C*5ViTX^- CONR 
2 , -COOR, «^;ra7x-Jk 7U- 

[0 0 7 0] *5BWC45^T*6fflStl**U rfv—ttS 
«»»aoa6C»*UV^5^tt±J«fl!)«JBC*^T 20 

x^-cooRiftB7x-jk r#zK** 
;i/ d * v v U $ nfc 7xr;K'*§tU^- 

[0071] *5s^Tffifflsn**uzfv-ttTa:<o* 

[0 0 7 2] 

Mb 5] 



-o— c — 



[0 0 7 3] JfiKH *5B«TttfflSn5*'JJ7 

[0 0 7 4] 
Mb 6] 



30 



C— CK-, — C 

[0 0 7 5] St. X 1 \$n\L\Z (W\CTh 40 

[0076] *ssiTftfflansia&* u ^7-©- 

«SM4TB0)»DTa*. ftfzL, n- 2-1 0 0 (¥ 
[0 0 7 7] 

Mb 7] 



50 



16 



C — CH- 



X 1 ' • 



-C — CH 2 
I 

CH 3 



7-316240 



n-l> 



n-1 



[0 0 7 8] X' ~X 

0, ntt¥*3 2- 1 0 

[0 0 7 9] WAH /^?Ul/-h*U^-tt 

[0 0 8 0] 

Mb 8] 

o Lch 3 Jn-1 



[0081] (st*, r 1 -R n a-tft-enaAic (11 

tTfeRftoT^Tfci^. ) ifBRtHLJjtftSrJ* 
5,nfi?i92-20, iff^L<«2-7T^^ ( > 
[0 0 8 2] S&fcA#Wtt«4:LTtt* *^)V**9 
Ul/-h5Ift (n = 3, R = -CH 3 ) ttK^IO 

[0 0 8 3] 

Mb9] 



CH 3 



OCH-: 



CH-,-0 



II ■ rT 

-c- c -ch 2 4c — 
II I 
o Lch, 



CH-> — H 



[0 0 8 4] ±m<DJ:o\Z. ±E-*#: (^7-) , 
EI* ( h7^7-) . Elft h^V-) 

-W^tfr- h 77-^#l)J:^(:LTtj:^. ^U^fv 
-tttt*©»Mre**#»4fcir>. *U:J^-tt*#* 
fcte@#:£ LT»a+Jwffl^bT*-5^J4 : Ey7— i« 

[0 0 8 5] ^aWO^ftt^^Tftffl-rSJlt^T* 
**U=fv-o^<f44>»T*0, M^ittfllttflFtHa 
&M^0 2 6 1 9 4 2-^ffi ( J a n o w i c z) fcH 
SShTViS. a^^;l/X^l/>^-T V- (2, 4-v 

7i-jh 4 i -^y^ytmat^m^^ 

n = 2) *l*n"r«>^»«)^»4-t©«*«6-r©]&«»S 



(10) 
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[0 0 8 6] ^BJlfcftA^ fflf^U^-ttli 

y^;k x^;k yotijk t/^Jk 

;k 7xzMfc^>yJM^^UU-K Wffitt7 10 

LUk y^U;U7^h\ 2-^fVy7thxf;M^ 

h\ t-^7 = ;xf;M^^iJl/-h, SScktf^ 
^ "J D + y^D W h U / h + y ->7 

©fflt^^^^o ^^a^-urfv-, 20 
•kit, ^K^U-httttXMfMMI. «A«n/t;Uh 

[0087] *ftw<D*v3-?-itmm»W)mttftw 

j£tfOfcofcfta»/^— fe> h (%) OtJliTftfflt 

1(7)^1^ 7 v-RMOliCS^^T 0 . Oil 
i%-80ll%, ft&L<m*)0. Ill%-401 

m%. ifc»si/<ni-ioit%t*s. 

[0 0 8 8] «St>©ttft5e^Ofcftt»S«aSrffll# 

[0089] *58iTftfflsn5*u^-ttm»i 40 
jut (X7jk/a » , mm dtx^>^3» * 

Sfett±E*a«r« ; »4 i 6 8 0, 3 5 2^$(Jan 
owicz et al. ) , #B4#!fS4, 6 9 4, 
0 5 4-Sfii$8 ( J a n o w i c z ) , WO 8 7/3 6 0 
5 ( 1 9 8 7^6 n 1 8 B1KP§) fCfU^ttT^ 50 
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[0 0 9 0] >J ^-oMl: 

ffifflT^tStt, »»T8tRLfc», SHijBi&tiefliT* 

^>*tAR», 9 9. 5%, 0. 0 0 5%Bi) 

ffil S^MmttSBabfcft-t^-f h [C ELITE (S 
5 4 5] M»SI**«Lfca^*?ASiL 

[0091] *a«tt«iB©/t»^»4. *u=rv-oii 

jR (CSTR) M&&£0mm&T'&ZfrhfttlU\,K 
[0 0 9 2] Hftfc. &ftW<Dit&W1&frTm<D*V3 

^-&mm&mm<n&& i b<D$:'i%2>tz&\z\*, se^sa* 
x*it&wmft?m<D^?a^y^-zm%<D\zm^t>ti 

K^J, «7ltf^>f *f^*^t«ffl 

[0093] %m%\zJt$vnt>frtii&o\Zs cne^tU' 

:=f"7 — tt-?-<B«T (in situ) ia&RK#*6 
[0 0 9 4] *^0jC[)-?^DqBy7-l^ffiH V# 

KS4 0-1 6 01C, SSKffSKttS 0- 1 4 5 

[0095] ■»«i3&ta«?sn&*«*fc»4 : Ey v-h 

M*.tf7'/. iBttfcft F) , ^a^f>x 

< ft, nttttttg^aarc^Mffitf^ 1 1 «?« 

tf\>U:7x— K 7*S{7*>s 2, 2' -7V£ 
X (2-*^) 7^>Zh'JJk 4, 4' -7 7 
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^»2fl£^y v-sfcteaw^y v-^^At^c 

HT* C©H£*»z»ra«©«»»S. ASWfcttM/ 
I rty V-/BBS69J) tt*U 0/2 0 0 iftiiit 

»JK»4»ML/>BM»IJt^ttt)ftC/IJt3WO. 10-2 

[0 0 9 6] 7^D^;7-lg^7^-FyXfA1: 
ft 3 t * tt. R*ttjia» fc B*o<t5 £ff 3 £ t ifi-C 

U v-iB»6fflj»«iftl9IB***W-T«abTfc 

J-?"-* 7, hU y tf> 30 

[0 0 9 8] ±a©±5K, «-&tt«-&«ffO#?¥ffi» 
09x.«^>if>, h;ux>45,i:tf**> 

ck«# , Jx? L u>yu a— ;H&y 7**Witfy7* 40 

tr) , «^7WJHXr^J:«&xXf^- 
x— T-Jk WIAfrix^U^U n-^^^/T^+Jl/X 
-f^- ; E/7Myx-HXfA* J SSft4. 2£ 
\Z, trh>\ #ja_tf7-fe h>, ^>?;>& 

cfc^^rity >tfi. y^y-;k x^y-;k ^p/v 



4#[i¥7 - 316.240 
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[0 0 9 9] h-jH^St:jt-37^n^y7-$;i 

yAMlt*!), #H4#f¥S!4, 6 8 0, 3 5 2 

*3ck -?-0>1&tf> J a now i c z e t a 1 . 4$fFte 

x;i/S * *« fc t ^ d y t - £ £ (7) K/a < 

* zs)v^m=t; 1 aft u^Tfc/a-r * t e> s < m 

-ASK, ^A^hMi^^Ulz-h^y 

- *t v ^ p ^ y v - k % in -r £ o 
[oioo] *^0^{cfie^«, ±»o*u^— 

[0 10 1] 7 7^»tt (^E77-(D0. 5-511 

t+U-'T b\ ^y WW FDA- h\ v (n- 

[0 10 2] 7jDty7-£feH^77 hftS^^^r 
tttt. ^fS, ShKK, ^rh> (0U : ^?^x 

Tirh» , T)vn—)V m : y^y-;i., x^y- 

: X^;i/7ir^- h) , ^U3-^ (fi»J:X^U> 

fh7tHD77>, x^i/>^ijD-;R/y^x 
-r-^ttf) , fit, ±EbfcJ:3jc/**«krX-tn 

[0 10 3] KfrizE^^^^^, ^^^<7)T^D 

; &;7-^o^) : Ey7-g^fttfti^$-&T^77 

[0 10 4] **^*frs+fPffltLTJSa?ti:»«*« 
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ia*SWtt7 5>iLTIt 7^ J *7)V-?uns — 

— ^ tit, 75y^f;^D/v-JW*5. — 

[0 10 5] 81©j5*0f:7 5>iS:ffl^2il§, £ 10 

®k im, titt. Mi, an*. »s*«) a*a 

[0 10 6] h*UV— A^6*»*jS^<Dteft 

tt. #^E-r^K^ttS^)^«^ 1 Oft^L 1 5 0 if 
*L<tt80&^H05XT**. Lfc3WoT»*«t 20 
©«»pHtt, #5) 4-1 0T&9, !ifSl<«7zt> 
^i&T7-10, 4 — 7T& 

[0 10 7] L/^U iff ^K«7^Dty V — 

7-t>ttot^Ta&§^^ne > o^'fn^4^tfc 

[0 10 8] **tti»lK^v*;i/Hli6S!l* WAfcfiBttfl: 
fe. iBBfc»7>^-0A. H<7?Xll»a (« : t - 
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[0 10 9] {fvyb&MGtit'k&tirt'zmiz* -sab 
[oiio] 4#fia* r 7 7h*i&»*fi»»** 

(graft copolymer water borne dispersion) teB&Sfc 
«7^>C0ffl?dU0-»l 5 0 (mg/KOH/gMi 
mi&tt) , ffSL<ttl5-»2 5 0 (mg/KOH/ 
g©I&@^#) , ±0JfiL<tt4 0-15 0 (rrig/ 
KOH/gMM) t3te*J:5fc-r*. 

[0 111] ±&<Dm>^-SU*, ItOftRJBA^ 

[0 112] h3pijv~tt7KS^»«fl 

hariE*ftft*T*IK^«il»«et^^ (f ilm-formi 
ng vehicles ) chbT^ffi^n^c CftKckoTflsSft 

(voo ftw 

"T^fc^T, !f^L<M^T3.'5 0*>hV^D> 
[0 113] &*mj£4feftHB?£IB. #589ia>{i!ia>ja 

[0114] as&afbatt, ^7$>m7^ft: 

V->T*-Mb£*K **W4— **T0)-f V->7*— 
Mb^*K Jf*L<B*»*tt*U-fV'>7*-h, * 

[0 115] AW >^N-^^n— (£7c 
«, 7*rtH MA7^ftH) t7^7 

N-^^n-;u»ft&#tt*fctt»»WiwX-7-;Hfc-r 

[0 116] ^~*>^ffl«ft«j5-6 OflflJfctofco 
T#U6 0 - 1 8 OtC^t^^drCioT^tlt^a 

j*ftft»riE-r*±T»*Hri««att, 7fr*Mtzti 



(13) 

23 

0*tJlO-60Sfi%, jffSL<lilO-2 5IIX<0 
**tt*»*tt7**;Mb^5 5>*JUA7*7 f b: FSB 

[0117] aiwam. HRfc»»Wfc7;u*;wtsn 
yo/w-jk y^/-;k -fy^y-;i/§T 

/7S>*l)iatLm (Kg: Cyme 

1 ) 3 7 3, 3 8 5, 1 1 6 1, Sfcttll68 ( : t> 
*y-> h (Monsanto) ) <h, l/y^> (Kg : R 
esimine) 714, > (Kg : R e s i m 

i n e) 7 3 0 *3«ktf 7 3 1, U~>^ > (Kg : R e s 
imine) 7 3 543^^7 4 5 (S>T^^ F (Cya 
n am i de) , fl^S^l-So 

[0118] *5$>mmm*^mTz>mm®.mmz$i 
yomm^omo. ixu^li. o%<Dmstnm&tz 20 

[0119] #u-r y^7*-htctoT«ft-r«E# 

[0120] ^i^^^r, »««lif#ilttt^)6a 30 

y ->7*— h^J:^^ h^*^;i/+^u>;x-f y ->7* 
7*-h£, *^»*L^r^J:5K:-f 
[0 12 1] «{fc{Eittt«£<V ->7*- 

**S£Sfb^T*r), «fbfc*J»fc*, Bft 40 

[0122] a»aj««ssa*a-a-*©tfl6flaRi«BttA 
swa-f y^7*-h««at»4, {b^^^^^a^ so 
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yl'Vm-hM^4 ) 4' -^^U>-h*X (-> 
^7D/\+yMVy7^-h) ) , ^V^n>y<Vy 
7*-K £ SK±f2Lfci|iS##iJ^yV7*- h£ 

tt^ct^^Nco-yi/^'jy-^tn^o mzm 

£&-f y ->7*— hfcM* y*a>SM y ->7*~ 
tfWl/yhttOl, 6 -^\+1t^^lx>v-f yy7^ 
-FT^oT, a^tt^-f-^-a (Bayer) *>S 
rrXtra-Jb (Desmodur) J X3* (N) m 

4, 4' -t 4 7xxy>y^yy7*-h, rh^f 
;i/y^fyy7^- K xfjl/Xf- u >>?-f y f>7* — 
K 1, 3-y^P^>^l/>y-fyy7^-h, 1, 
3 -7xXl/>yWyy7^-h, 1, 5-^:7^l/> 
s JzsT*-^h. hfX (4— fyy7thy^DA^ 

[0 12 3] =S«i>f V y7*- HSffl^TfeiK 
«Atf. hU7xXJM^>h'J^yy7^-h, 1, 
3, 5 -^>if> h LM y ~>7*— K 2, 4, 6-h 
;UX>HJ-r y->7*~K h'J^fD-j^fh^^ 

f i/ >y< v ->7*- h ioftlraft (Kg£ re> 

^> (Cythane) 3160J , "S+U-*? U 
-f y >-74-— hO£Iftt$§ T^x=Ey^zL— )V (D e 
smodur) J N 3 3 9 0 <h LTifc^£ ttT^S) * 
T££o ^;U£*H4#fFffS4, 9 6 5, 3 1 7f (Co 
1. 5) KM^SnT^S.fc'Sfc:, tt*MV->7*- 
Kxg^M^ >J U — h (TM I ttTffiiM^Af RJ 

fig) & 6 six s n^c^ u *r y h 7 ^ u ;i/»m^ 

[0 12 4] lEi/itiii:, #IK v->7*-h£tt 

^^xf;^h>«yA) , 2 (« : 

<yyn>^yP7^^A) T*S§, 7uyt7 2tirz'( 

ys/7*— ne. m%fc-m&&&f&'Tz><Dizm^z>z. 

i**-C**. ja«t-fy£y7*-h3t*«ro*Sffi 

7*- hWbattft#itmKHif&to**. 

[0 12 5] m >^U!CS^^Tlf * L < li 0 a 
ftliblOOllX) <&ffi©»lK*J«#y 

0 c hlT^77h*U7- { hl&tt^7^Uik 7^7'J 
d^U^>, ^'JxzfJk ^UxXrJ^l/^y, # 



(14) 
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[0 12 6] *jflttt1ffli*^«tlfffifflt^ a 

[0127] ^77hfti&*, mm, &&zfmme> 
[0128] s&, *%w\zmr5<777 b&m&mz 

[0 12 9] **W©fc»lftriE*»cJ:0*j«'r*fl:±» 

[0 13 0] WffiT, dOftSWWi^a^LT 
^^^a^ftftW^^J^*S#I z F^4, 5 9 1, 5 3 3 



26 



10 



20 



: [0131] mumi&m*m&<Dm&mm&^ 

SnTi^S. l/y7n-'ix (Sg:Res 

i f 1 ow S) (*U7^7^Ul/-h) , BYK 
3 2-0*3cktf3 2 5 (^fWJ7^UU-h) ^ 

[0 132] *7-3-h/^U7D- Hft±^ST* 
h) (D±^tt*-T*«^. '>iOSfiS? , J7-a-h 

[0 13 3] a»»jBS«^«»*UOAS^i:^<koT* 
^-n-K t/n-h, y^-f^-, J^^^-fv 
-1t-7x-1f-<hlTffli^ui«^?), 

[0 13 4] 

[0135] &mm i 

JKO^JfiWi^^I/^^^UU-h (MMA) 3j-D=f"7 
[0 13 6] 





US' 


smm. 

^ y I'— h (MMA) 


248.7 
499.0 


tttt # 


87.3 
0.87 


MMA 


1996.0 


Vazo (BafflS) 5 2HMM (7 s * 


19.6 
648.3 



ZZAU— h (II) 

[0137] «#gfi, a*^fxuDffi«ji*3J: nfc. w»2fa:±E , j7^^t— *^SAsnfc. iss? 



(15) 
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[0138] ^ffi^J 2 



28 



[0 13 9] 
[*2] 



= 6 0:4 0 («SJt) ) *^6«ig* 




aaas 


(MEK) 

> * * U 


1447. 4D 
577.91 
144.58 


Vazo (gUiS®) 6 7Sa*&3« (fa^» 


126.32 
3. IB 
0.44 


* * ^ y ;uS! 


1590. 39 
1300.20 


M E Kjgjg 

vazo (&mmm) S7mt&m 
mm * 


284.22 
IS. 95 
0.44 


mm * 


243.25 
9.47 
0.18 


ME Kj£$t 

Vazo (SSfSS) 5 2M*HH 


243. 25 
9.47 
0.26 



3AU — h (II) 



[0140] aa-m. mmia&£tf&mtf 
zzmmvimtLrz. a$#2~6«. Bij*©«»rt-c« 40 

ift 2 ftfc. 2 tt— ft \Z±tZVT??lzmA2 tilt. 

3 *5«k 4 ttHW fc±E 'J 7 1> 5> n> ^<£> 
gXiSStt-e-tl-^ni 2. 0 4 g/fr&J;^ 3. 3 7g 
/tfTifeofc. ffiSMSjSijnLfcfSC. gB#5te3. 3 
7 6/#©jtftT?*in<Snfc. «#5*iSinl,fc». 
^6<D^JP«3. 3 7 g/^OigftT-fT^nfc. 

6*5<fcatgg»3 <Dmtia&mm\z5zT-rz. ) &ft3&£ 



[0 14 1] ft ^nfcT^D^yv-^jt^J (a) 
© J: 5 mv^r- 9 \Z «fc o T#?Ktt S iifc. 

[0142] »¥*$#"?*M n = 1 4 0 5 
li¥^»?lMw= 2 3 5 3 
#«ft (disp. ) =1. 68 

^mm 3 

(MMA/MAA= 7 0 : 3 0 (fiiSJ*) ) ^eSIji 
a {010-7 £ pq£ / v-^^^JO^jft^rffi&^f fc© 

[0 14 3] 
[*3 3 



(16) 
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30 







mi 

MEKjgSE 

^ ? * 


2233.90 
157.80 


ivi c* KJft 

V a z o (S&fttM) 6 (f^V) 

teas • 


iOO. ou 

4.61 
0.45 


)( 4- lb O ^ I] |> U 

v \s y j w v 

jm 


?Bcpi nn 

cOOC. u u 

1462.10 


MEK?gj« 

v a z o is**FBjt^v o # jroKnHij 
MfK ' 


413.60 

97 Art 

0.45 


V a z o (@@33tf£) 5 2 BSteSlI 
SUSS * 


354.20 
13. 80 
0.18 


MEKjgi 

Vazo 5 2ffiftfcffl 
M« * 


353.98 
13.78 
0.27 



= i?7 3fx ( #n ^7^^ d y 7 * - * - ^ y * * >>? H 

(II) 



[0 14 4] JSJfgl, l^m*f*3«fc^^^ 

X Jnm^g £« Ait U 7 2 ? \Z& A £ tlfc. ±12 'J 7 & 
i*£!RflE#!&a:Ufc. »»2~6tt»J'«r©«ffirtT«ja 
Silt. «»2f4-KC±SEU7^^fc«X*nfc. rB 

A5f gte-S-n-^K. 1 8 . 1 2 g/#i5<fctf4. 9 1g/ 

4. 9 1 g/#<9»gT8sJD£nfc. 5 (D8sioa<5£ 
7 L^B^T. g|$#6«4. 9 1 g/^K»)i^lr^iD$ 

ft. ) SB»3 4sJ:t/5 0aSlBt«^T. JLB 'J 7 ? * tt 

[0 1 4 5] ttbtlfc n^/ -v—ftfeM (B) 

[0146] tW»fiM n = 1 2 0 6 
II¥^»?iMw= 2 6 4 1 
ttWLg. (disp. )=2. 19 



40 



14 — 7 

> (STY) . 2-If)K+y*7^Ul/-h (2- 
EHA) , ^W^^'Jl/-h (MM A) H^ZSmU 

^7 7h*I^©IIl;ML. 8 0Ii%TJ.-3fc. 
±Kfi£46+©&s£#©*«Jttt2 3 : 4 0 : (17- 



ffl7-ASMt5fc6©5)5*ltMMA/MAA (1 
2/8fi*J±) ^SSJjtsnfcv^n^y-r-TSt). 
ifttt±B^77 h*a^ft:©a*lC»U. 2 011% 

[0 14 7] 

r&4] 



(17) 
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32 







m 






mm* 




mm 












1 


5 Arii 1 -7_ f£rt±^*il A 


789. 17 
&k in 

DO. 1 U 

25.90 


789. 17 
25.90 


789.17- 
25.90 


789. 17 
in 

25.90 


2 




1.74 
48.19 


1.74 
48.19 


1.74 
48.19 


1.74 
48.19 


3 


?*nt/7- 58JE«A 

r j±Twi > / 


880.90 
220. 60 


880.90 
220.60 
108. 50 


880.90 
220.60 
108. 50 


880. 90 
220. 60 
108. 50 


4 


2-if/lMwW-h 


317.10 
551.30 
234. 30 
0. 00 


317.10 
551.30 
206.70 
27.50 


317.10 
551.30 
165.55 
68.75 


317.10 
551.30 
131.17 
•103. 13 


5 




14.10 
258. 34 


14.10 
258.34 


14.10 
258.34 


14.10 
258. 34 



[oi48] 8Mu *Mt*t*5«ktfs*#* 
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